trations in parts per millions or below. Chemicals occurring in this range are also referred to as micro-pollutants (Schwarzenbach et al. 2006) . This is in contrast to so-called macro-pollutants, such as phosphate in eutrophic lakes or BTEX (benzene, toluene, ethylbenzene and xylenes) in groundwater at (former) gas works sites, where concentrations can be orders of magnitude higher and in some cases even approach aqueous solubility (Schirmer et al. 2006) . At a first glance, the distinction between microand macro-pollutants may seem arbitrary. In theory, any chemical can occur at the macro-or micro-level. Yet, it is meaningful to distinguish two very different situations.
Whereas macro-pollutants are few and generally rather well defined spatially, micro-pollutants are numerous and ubiquitous. Identifying those of risk to human and environmental health is therefore the more difficult.
To address the challenge of identifying micro-pollutants with potential risks to human and environmental health, we have initiated a research programme that combines fate, bioavailability and (eco)toxicological effect assessment of micro-pollutants in the urban aquatic environment. We In the course of this research, it becomes increasingly clear that the risk assessment and management strategies that we all currently employ will not suffice. Most current efforts are focussed on "end of pipe". That is, we as natural scientists try to understand fate, bioavailability and effect once the chemicals have entered the environment, while engineers focus on technical means for a more efficient removal of micro-pollutants, e.g. in wastewater treatment plants. These efforts are undoubtedly of great importance.
However, despite significant advances over the past years to help reduce environmental loads, these "end of pipe" approaches cannot keep pace with the input and distribution of micro-pollutants in all compartments of the environment. The facts that human pharmaceuticals are showing up in tap water (Heberer 2002; Ternes 2001 ) and that fragrances used in personal care products and detergents can increasingly be found in the marine environment (Nakata et al. 2007; Rimkus 1999) 
SELECTED EXAMPLES

Micro-pollutants may elicit pleiotropic toxicological responses -the example of diclofenac
Diclofenac is a frequently prescribed non-steroidal antiinflammatory and analgesic (pain-relieving) drug. Its therapeutic action is mediated by inhibition of cyclooxygenase, Figure 1 | At least four interrelated aspects have to be considered in order to evaluate the risks of micro-pollutants in the aquatic environment. Aside from gaining an understanding of potential toxicological effects, degradation potential, and distribution and transport in surface-and ground water, legal options need to be considered in order to determine gaps in regulation and identify options for a reduced input. 
Input of micro-pollutants into the urban aquatic environment is not restricted to sewage treatment plants
The urban sub-surface is generally heterogeneous and additionally accommodates the so-called technical zone. The latter consists of diverse subsurface constructions, technical supply systems and the complex water supply and disposal (Fent et al., 2006) . Above the scale bar, the concentration range for cytokine induction due to diclofenac in human peripheral blood mononuclear cells is shown. Finally, not all urban areas have the privilege of drawing drinking water from remote and presumably pristine sites. In the city of Peking in China, for example, 50% of the drinking water supply is drawn from urban aquifers. About 30 to 60% of the drinking water produced originates from treated or untreated wastewater (Zhang & Kennedy 2006) . Taken together, these data highlight an essential truth: while improved sewage treatment is important to reduce the load of micro-pollutants at defined entry points, there are numerous other, diffuse and therefore even more difficult to control entry routes of micro-pollutants into the aquatic environment.
DISCUSSION AND CONCLUSIONS
Many chemicals that we use in our daily activities can be found as micro-pollutants in the environment. Because they are so numerous and constantly released but present at "trace" levels, the risk they may or may not pose is difficult the effects elicited by diclofenac as referred to in this paper, diclofenac has also been implicated as a major cause of the rapid vulture population decline across the Indian subcontinent (Oaks et al. 2004; Taggart et al. 2007) . Despite
